Differential effects of the SR proteins 9G8, SC35, ASF/SF2, and SRp40 on the utilization of the A1 to A5 splicing sites of HIV-1 RNA.
Splicing is a crucial step for human immunodeficiency virus, type 1 (HIV-1) multiplication; eight acceptor sites are used in competition to produce the vif, vpu, vpr, nef, env, tat, and rev mRNAs. The effects of SR proteins have only been investigated on a limited number of HIV-1 splicing sites by using small HIV-1 RNA pieces. To understand how SR proteins influence the use of HIV-1 splicing sites, we tested the effects of overproduction of individual SR proteins in HeLa cells on the splicing pattern of an HIV-1 RNA that contained all the splicing sites. The steady state levels of the HIV-1 mRNAs produced were quantified by reverse transcriptase-PCR. For interpretation of the data, transcripts containing one or several of the HIV-1 acceptor sites were spliced in vitro in the presence or the absence of one of the tested SR proteins. Both in vivo and in vitro, acceptor sites A2 and A3 were found to be strongly and specifically regulated by SR proteins. ASF/SF2 strongly activates site A2 and to a lesser extent site A1. As a result, upon ASF/SF2 overexpression, the vpr mRNA steady state level is specifically increased. SC35 and SRp40, but not 9G8, strongly activate site A3, and their overexpression ex vivo induces a dramatic accumulation of the tat mRNA, to the detriment of most of the other viral mRNAs. Here we showed by Western blot analysis that the Nef protein synthesis is strongly decreased by overexpression of SC35, SRp40, and ASF/SF2. Finally, activation by ASF/SF2 and 9G8 was found to be independent of the RS domain. This is the first investigation of the effects of variations of individual SR protein concentrations that is performed ex vivo on an RNA containing a complex set of splicing sites.